The Ar-N2 method, shortly described in a previous study (Chennaoui Aoudjehane et al., 2012) and further detailed by Humbert et al. (2000) , consisted of a CO2-laser extraction of mg-sized bulk and glass-rich fragments. Extracted gases were purified following the method described by Zimmermann et al. (2009) . Nitrogen and argon abundances and isotopic compositions were measured with a VG5400 mass spectrometer. The second method involved extraction of heavy noble gases (Kr, Xe) from samples previously wrapped in Al-foil by induction heating in two different furnaces. The first furnace was a full glass induction furnace where samples were sequentially dropped in a Pt crucible and heated in steps (1400, 1800, 2100 °C). Two preliminary heating steps (400 and 850 °C) were achieved by placing the samples in a quartz tube heated by a tube furnace. The second furnace corresponds to a new generation of an all-metal induction furnace (Zimmermann et al., 2017) . With this design, the inductive coil is placed in the high-vacuum chamber. This permits high heating rates to be reached (>400 °C min -1 ), thus reducing the contribution from blanks. Furthermore, gases from large samples (several g) can be extracted with this new device. Temperature steps for the second induction furnace were 800 °C, 1225 °C and 1700 °C. For the two furnaces, temperatures were measured by an optical pyrometer for which errors in the determination of the temperature are about 50 °C. In the two cases, extracted gases were first purified on a Ti-sponge getter kept at 700 °C. Heavy noble gases were then trapped on a charcoal held at liquid nitrogen temperature in order to recover all gases present in the induction furnace. Gases were subsequently then released in the purification line by heating the charcoal to 160 °C for 35 min. Xe and Kr were then trapped on a SiO2 glass finger plunged in liquid nitrogen (77 K) for 20 min. The remaining fraction was then pumped out. Several dilutions of the volume of the glass finger in the whole purification line in static mode were necessary to remove the remaining Ar fraction. Finally, Xe and Kr were released from the glass finger, purified on one hot (600 °C) and one cold (23 °C) Ti-sponge getter and then introduced separately in the Helix MC Plus (Thermofisher Scientific) mass spectrometer before their sequential measurements. Known amounts of Xe and Kr from a standard bottle were used to determine the sensitivity of the mass spectrometer and to correct for mass discrimination. All results were corrected for blank contributions including Al-foil contribution (listed in Table S-2).
Bulk Chemistry
Major and trace elements were analysed in Tissint samples at S.A.R.M (Service d'Analyse des Roches et Minéraux, Nancy, France) following the method described by Carignan et al. (2001) . The measured solution was prepared by dissolving 5 mg of sample in 150 mg of LiBO2, major elements were measured by ICP-AES (Icap 6500, Thermofisher) and trace elements were measured by ICP-MS (X7, Thermofisher). Results used to derive cosmogenic production rates are listed in Table S-1.
Corrections of Ar-N2 Data for Cosmogenic and Radiogenic Contributions
The following corrections have been done on total gas released from samples and considering a cosmic-ray exposure (CRE) age of 1 Ma. This value is a maximum in the range given by Chenanoui Aoudjehane et al. (2012) (0.7 ± 0.3 Ma, 1σ , based on cosmogenic light noble gas isotopes) and is in agreement with previous studies (see Wieler et al., 2016 and refs. therein) . It must be noted that taking a lower CRE age of 0.7 Ma for example does not significantly change the following discussion of N-Ar results.
Production rates for cosmogenic nitrogen are not well determined. Thus, isotope data of nitrogen in samples from Tissint have been corrected for in situ production of cosmogenic 15 N by taking two different production rates taken from the literature. The first one was derived by considering a cosmogenic 15 N/ 38 Ar ratio of 16.0 ± 3.7 (Hashizume and Sugiura, 1995) leading to a 15 N production rate (P( 15 N)) of 4.6 (±1.1) x 10 -13 mol g -1 Myr -1 . The second production rate was computed from lunar 15 N production rate (Mathew and Marti, 2001 ) and estimated at 7.7 x 10 -13 mol g -1 Myr -1 .
Corrections for cosmogenic 36 Ar have been applied by taking a cosmogenic 36 Ar/ 38 Ar ratio of 0.66 (Garrison and Bogard, 1998) . Production rate for 38 Ar was taken from Eugster and Michel, 1995. Radiogenic 40 Ar from the decay of 40 K has been corrected by taking a crystallisation age of 574 ± 20 Ma (Brennecka et al., 2014) for Tissint and a potassium abundance measured on a glassy fragment ([K] = 0.033 wt. %) at SARM (Nancy, France).
Correction of Xe Data for Cosmogenic Contributions
Terrestrial atmospheric contamination was corrected for by considering that the 129 Xe/ 132 Xe ratio is the result of a simple mixture between terrestrial 132 Xe with a 129 Xe/ 132 Xe ratio of 0.9832 (Basford et al., 1973) and Martian atmospheric 132 Xe with a 129 Xe/ 132 Xe ratio of 2.52 (Conrad et al., 2016) . This was done for two reasons: i) Martian and terrestrial 129 Xe/ 132 Xe ratios are distinct by about 200 % allowing an easy determination of the relative proportions of the Martian and terrestrial components; ii) productions of cosmogenic 129 Xe and 132 Xe must have been negligible over 1 Myr exposure (Hohenberg et al., 1978; Eugster and Michel, 1995) . Other isotope ratios [124] [125] [126] [127] [128] [130] [131] [132] [133] [134] [135] [136] Xe/ 132 Xe were then corrected for terrestrial atmospheric contamination. The production rate of cosmogenic 126 Xe (P126) was taken from Eugster and Michel (1995) with a value of 5.68 x 10-19 mol g -1 Myr -1 (P126 = 1.08 [Ba] + 5.29 [La] , with P126 in 10 -15 cm 3 STP g -1 Myr -1 and Ba = 5.9 ppm and La = 1.2 ppm). Production ratios of cosmogenic Xe isotopes relative to 126 Xe were taken from Kim and Marti (1992) . Kr) than the Earth/MarsCosmogenic (purple range; Bogard et al., 1971) mixing range (dashed lines). Results obtained on NWA 7034 (Cartwright et al., 2014 ; red stars) show a significant contribution of spallation-derived 80 Kr produced in the Martian regolith. Data obtained by the SAM instrument on the Curiosity rover (Conrad et al., 2016) 
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